SUMMARY. A simple method for the direct measurement of arginine in 40 J.l.L of serum is described. The technique is rapid (22 samples within 10 minutes), inexpensive (reagent cost: £0·03 per test), accurate and relatively precise. The limit of detection is 1 mmoUL: it is therefore not suitable for normal basal arginine concentrations, but can be used when arginine concentrations are known to be raised.
Intravenous infusion of arginine is known to stimulate the secretion of insulin,' growth hormone? prolactirr' and glucagon." The use of arginine as a dynamic function test is well accepted.l but plasma arginine levels have 'not been measured during these tests. Measurement of arginine would provide useful information on both its pharmacokinetics and the dose relationship between itself and the hormone it stimulates.
Test principle
Arginase hydrolyses arginine to ornithine and urea. For every mole of arginine one mole of urea will be produced (Table 1) . It is possible to measure the amount of arginine present by subtraction of the urea levels before and after the addition of arginase.
Urea was measured by the modified 'Spin Chern' BUN-rate method as described by Talke and Shubert" and modified by Tiffany 
APPARATUS
We used a CentrifiChem SOD-plus centrifugal analyser and P1000 sampler (Baker Instruments Ltd, Surrey, UK).
STANDARDS
The setting standards used in the urea assay were: General Diagnostics--Versatol Lo (value 4·5 mmoUL); General Diagnostics--Versatol Hi (value 16·4 mmoUL).
CONTROLS
The control sera used were (a) Monitrol (value 5·5 mmoUL); (b) QAP-Intervals (value 16·4 mmoUL). No arginine standards are available, but a spiked Monitrol control containing 3·0 mmol of arginine was used giving a theoretical urea value of 8·5 mmoUL. This was satisfactory.
SAMPLES
Arginine/urea is measured on unhaemolysed serum samples. Materials used in the collection of these samples must be free from ammonia. No preservatives are required. All samples were stored at -20°C until analysed. Arginine was found to be stable over a period of 6 months. The PlOOO sample ring is loaded with specimens for analysis. The CentrifiChem SOD-plus and Pl000 sampler are programmed as shown in Table 2 . The cup positions for analysis and reagent and sample volumes are registered on the touch-sensitive keyboard of the Pl000 sampler and the samples and reagents are pipetted out into the disc. For the first run no arginase solution is pipetted out into the disc. The disc is transferred to the CentrifiChem and analysed for urea. Without changing the keyboard selection a second disc is pipetted out, this time containing the arginase reagent. This is transferred to the CentrifiChem and incubated at 30°C for 1 minute and then analysed. A second set of urea results for the specimens is obtained; the difference between the second and first set of results gives a value for the arginine concentration in each sample.
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Results
PRECISION
Within-batch and between-batch precision was calculated using control material (Monitrol) spiked with arginine (Table 3 ). The high coefficient of variation shows that the method is relatively imprecise, especially at low concentrations of arginine. However, this does not detract from its clinical application, and it is still possible to collate useful pharmacokinetic information using this technique (Fig. 1) .
ACCURACY AND LINEARITY
The correlation coefficient between estimated and true arginine values was r=O·99, and recoveries ranged between 97% and 101% (Fig.  2) . With the centrifugal analyser calibrated on a low-urea control, correlation was found to be linear up to 6 mmol/L of arginine. This linearity could be extended to 15 mmol/L of arginine, by calibrating the centrifugal analyser on a highurea control.
SENSITIVITY
Limit of detection is 1 mrnol/L with a betweenbatch coefficient of variation of less than 20% (Table 3) .
SPEED OF ANALYSIS
Twenty-two samples can be processed on any one -disc, By including two separate pipetting stages, a l-rninute incubation and two separate runs on the CentrifiChem, arginine concentration can be measured within 10 minutes.
COST PER TEST
The reagent cost of analysis per disc is £0·67.
INTERFERING SUBSTANCES
Ethanol was added to a number of patient samples (30 mmol/L solution used). There was no significant interference.
Creatinine was found to interfere at high concentration with the arginase chemistry. Creatinine concentrations greater than 400 I!moVL significantly depressed the sensitivity of the reaction.
Fluoride, mercury compounds and other inhibitors of urease will retard or stop the reaction in this assay. Ammonium ions," drugs and other substances" produce falsely elevated urea results. 
Comment
It must be stressed that this method is far too insensitive to be used as a measure of basal arginine concentration. The subjects involved in this study were all on arginine infusion and the lower limit of detection was found to be 1 mmoUL.
